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COMMONWEALTH OF MASSACHUSETTS 
DEPARTMENT OF TELECOMMUNICATIONS AND ENERGY 

 
RESPONSE OF BAY STATE GAS COMPANY TO THE 

FOURTH SET OF INFORMATION REQUESTS FROM THE D.T.E. 
D. T. E. 05-27 

 
Date: June 3, 2005 

 
Responsible: Lawrence R. Kaufmann, Consultant (PBR) 

 

DTE-4-1  Refer to Exh. BSG/LRK-2.  Please explain to what extent the present cost 
analysis (the cost trend analysis as well as the econometric analysis) 
performed for Bay State differs from the cost analysis performed for 
Boston Gas Company Company (“The Cost Performance of Boston Gas 
Company”) in Boston Gas Company Company, DTE 03-40.  In your 
explanation, please consider the potential differences between the two 
studies in terms of the number and nature of the endogenous and 
exogenous variables selected, the way the variables were defined (i.e., 
whether or not pensions were included in the price of labor), and of the 
approach used to estimate the equations. 

 

Response:  The cost trend analysis was designed to replicate the analysis by Boston 
Gas in DTE 03-40.  I was not the witness responsible for this analysis in 
DTE 03-40.  However, I believe the only substantive differences between 
the cost trend analyses is that, in 2002 and 2003, the Bay State O&M 
costs netted out the costs associated with the “LDAC tracker.”  Prior to 
2002, these costs were allocated to Bay State’s cost of gas and therefore 
did not appear in the Company’s distribution, customer accounts, 
marketing or administrative and general O&M expenses.  Beginning in 
2002, the LDAC tracker costs were no longer allocated to or recovered in 
Bay State’s cost of gas.  It was therefore necessary to eliminate the costs 
associated with the LDAC tracker to ensure that O&M was measured 
comparably in the 1993-98 and 1998-2003 periods.  The 2002-2003 costs 
associated with the LDAC Tracker were eliminated from Bay State’s 
customer accounts expenses in those years.   

 
For the econometric analysis, the endogenous (or dependent) variable for 
Boston Gas was total gas distribution cost; the endogenous variable for 
Bay State was gas distribution O&M cost.  The measure for “gas 
distribution O&M” also differed between the studies.  In the Boston Gas 
study, O&M included pensions, transmission and storage O&M expenses.  
All of these expenses were eliminated in the O&M measure computed for 
Bay State.  As explained in the response to DTE-4-3, the labor price in 
the Bay State study was also changed to exclude pensions and benefits 
costs. 

 
The exogenous (independent) variables were the same in the Boston Gas 
and Bay State studies, except the Bay State study added total miles of 



Bay State Gas Company’s Response To DTE-4-1 
D.T.E. 05-27 
June 3, 2005 

 
distribution main and a system age proxy (equal to the number of gas 
distribution customers added in the last 10 years divided by the total 
number of gas distribution customers), used the percentage of non cast-
iron and bare steel main in total main rather than the percentage of non 
cast-iron main, and eliminated the Boston Gas PBR dummy.   

  
The econometric approach used for Bay State differed from that for 
Boston Gas in two ways.  First, since the dependent variable in the Bay 
State study did not include capital costs, we did not estimate the capital 
cost share in the system of equations.  Second, our econometric methods 
for Bay State were amended to include a group-wise heteroskedasticity 
correction procedure.  This represents a significant upgrade in 
econometric method since heteroskedasticity could be present in our 
panel data set.   

 
 Overall, all econometric changes since the Boston Gas benchmarking 

study were motivated by one of two objectives.  The first was to improve 
the accuracy and/or efficiency of our econometric estimates.  The second 
was to respond directly to concerns raised by the Department in DTE 03-
40.  
 



COMMONWEALTH OF MASSACHUSETTS 
DEPARTMENT OF TELECOMMUNICATIONS AND ENERGY 

 
RESPONSE OF BAY STATE GAS COMPANY TO THE 

FOURTH SET OF INFORMATION REQUESTS FROM THE D.T.E. 
D. T. E. 05-27 

 
Date: June 3, 2005 

 
Responsible: Lawrence R. Kaufmann, Consultant (PBR) 

 

DTE-4-9  Refer to Exh.BSG/LRK-2, at 14.  The Company states that it is customary 
to assume a specific probability distribution for the error term.  In this 
regard, please: 

 (a) indicate the probability distribution function, the mean and variance of 
that function that the Company assumed; 

 (b) state the implications for hypothesis testing of assuming that particular 
probability distribution; 

 (c) is the probability distribution choice compatible with the sample size 
used in the study?  If yes, why? If not, why not. 

 
Response:   

a) We assume the error term has a t-distribution with mean zero and 
variance  The t-distribution is closely related to the standard 
normal distribution, which is given by the function 
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b) With this probability distribution, hypothesis tests are conducted using 

the t-statistic, 
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have statistically significant impact on cost. For hypothesis test about 
cost efficiency, this implies a company’s cost performance is 
statistically different from the average. 
 
 

n
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c) The probability distribution is compatible with the sample size used. 
For sample sizes that exceed 30 observations  (such as the sample 
used in PEG’s econometric work), the t-distribution approximates the 
normal distribution. 
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RESPONSE OF BAY STATE GAS COMPANY TO THE 

FOURTH SET OF INFORMATION REQUESTS FROM THE D.T.E. 
D. T. E. 05-27 

 
Date: June 3, 2005 

 
Responsible: Lawrence R. Kaufmann, Consultant (PBR) 

 

DTE-4-28 Refer to Exh. BSG/LRK-1, at 8-10.  Please provide a copy of the 
productivity study for Boston Gas Company in D.T.E. 03-40 (Exhibit 
KEDNE/LRK-2 and all updates) which the Company used for the 
productivity and inflation differential components of the X factor proposed 
in the instant proceeding.  Indicate all changes, modifications, corrections, 
updates, and/or revisions to the Boston Gas Company productivity study 
that the Company has performed since the issuance of the Department 
Order in D.T.E. 03-40.  

 
 
Response:  See Attachment DTE-4-28 for a copy of the requested study.  I have not 

updated the Boston Gas study since the time the Order in DTE 03-40 was 
issued.   
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1.  INTRODUCTION AND SUMMARY 

1.1  Introduction 

Boston Gas (BoGas) proposes to update the performance based regulation (PBR) 

plan that applies to its gas distribution services.  Under the plan, escalation in the 

company’s average price would be limited by a price cap index (“PCI”).  PCI growth 

would be determined by a formula that includes an inflation measure, an X-factor, and a 

Z-factor.  The design of the PCI would incorporate industry trends in input prices and 

productivity. 

Pacific Economics Group, LLC (“PEG”) is the nation’s leading provider of 

energy industry productivity studies.  Our personnel have testified many times on 

productivity research.  BoGas has retained PEG to calibrate the X-factor of its proposed 

price cap index.  

This report presents the results of our productivity research.  Following a brief 

summary of the study, Section 2 addresses the role of productivity research in index-

based regulation.  Key details of our productivity work for BoGas are presented in 

Section 3.  Further details are provided in the Appendix. 

1.2  Summary of Research 

1.2.1  Total Factor Productivity 

A total factor productivity (“TFP”) index is the ratio of an output quantity index 

to an input quantity index. It is used to measure the efficiency with which firms convert 

production inputs to outputs. The TFP index developed for this study measured the TFP 

growth trend of the Northeast U.S. gas distribution industry. The growth trend of a TFP 

trend index is the difference between the trends in output and input quantity indexes. Our 

output quantity index included trends in the number of customers served and volumes 

delivered by gas distributors. Our input quantity index summarized trends in the amounts 

of different inputs that distributors use. 
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1.2.2  Role of Indexing in Regulation 

Indexing plans are a common form of PBR worldwide.  They can be based on a 

solid foundation of economic principle and empirical research.  According to index logic, 

the price trend of an industry that, in the long run, earns a competitive return is equal to 

its unit cost trend.  It is therefore sensible to calibrate a PCI for gas distributors to track 

the unit cost rend of the gas distribution industry.  Index logic also shows that an 

industry’s unit cost trend can be expressed as the difference between its input price and 

TFP trends.   

The appropriate calibration of a PCI depends on the selected inflation measure.  

BoGas proposes to use the GDPPI as the inflation measure in its PCI.  In this case, X-

factor should be calibrated to track the difference between TFP trends for the industry 

and the U.S. economy.   

1.2.3  Indexing Research 

We calculated the TFP trend of Northeast gas distributors as providers of gas 

distribution services. Gas distribution was defined to include all gas delivery and 

customer account and customer information services that distributors provide.  

Established methods and respected, publicly available data were employed in index 

development. The sample period was 1990-2000. The year 2000 is the latest for which 

productivity indexes for the US economy are as yet available.  Measures of economy-

wide productivity trends are needed to compute the productivity differential.   

The industry TFP growth was 0.53% per annum. By way of comparison, the 

federal government’s multifactor productivity index for the U.S. private business sector 

grew at a an average annual rate of 0.98% over the same period. The differential between 

the TFP trends for Northeast gas distributors and the U.S. economy is therefore -0.45%. 

PEG also calculated trends in input price indexes for gas distributors and the U.S. 

economy. If there are significant differences between these trends and the PCI uses an 

economy-wide inflation measure, it may be appropriate to inc lude an inflation differential 

in the X-factor. The inflation differential would be equal to input price inflation for the 

economy minus input price inflation for the industry. 
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PEG’s research shows that input prices for Northeast gas distributors grew at an 

average rate of 3.02% per annum over the 1990-2000 period.  The input price trend for 

the U.S. economy was 3.10% over the same period.  The inflation differential is therefore 

0.1%. 
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2.  TFP Indexes and Performance-Based Regulation 

2.1  TFP Indexes 

A TFP index is the ratio of an output quantity index to an input quantity index. 

 
Quantities Input
Quantities Output

TFP = . [1] 

It is used to compare the efficiency with which firms convert inputs to outputs.  

Comparisons can be made between firms at a point in time or for the same firm (or group 

of firms) at different points in time.  The indexes we developed for this study measure 

TFP trends in the gas distribution industry. 

The growth trend in a TFP trend index is the difference between the trends in the 

component output and input quantity indexes. 

 Quantities Input trendQuantities Output trendTFP trend −= . [2] 

The output quantity index of an industry summarizes trends in the workload that it 

performs.  The input quantity index of an industry summarizes trends in the amounts of 

production inputs used.  TFP grows when the output quantity index rises more rapidly (or 

falls less rapidly) than the input quantity index.  TFP can rise or fall in a given year but 

typically trends upward over time. 

2.2 Role of Indexing Research in Regulation 

The logic of economic indexes is useful in calibrating in BoGas’s proposed PCI.  

Our analysis starts with the principle that the trend in the revenue of an industry that 

earns, in the long run, a competitive rate of return equals the trend in its costs. 

 

 IndustryIndustry Cost trendRevenue trend =           [3] 

Suppose, now, that we subtract from both sides of [3] the trend in a measure of the 

quantity of outputs that the industry provides.  Now 

IndustryIndustryIndustryIndustry Output. trendCost trend     Output trend Revenue trend −=−   [4] 
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This is equivalent to saying that the trend in the industry’s revenue per unit of output 

equals the trend in its unit cost. 

IndustryIndustryIndustry Cost. Unit trend  ut)(Cost/Outp trendutput)(Revenue/O trend ==  [5] 

The long run character of the principle represented in [3] merits emphasis.  

Fluctuations in input prices, demand, and other external business conditions will cause 

earnings to fluctuate absent adjustments in production capacity.  Since capacity 

adjustments are costly, however, they will typically not be made rapidly enough to 

prevent short-term fluctuations in the rates of return around the competitive norm.  The 

long run is a period long enough for the competitive industry to adjust capacity to more 

secular trends in market conditions. 

This discussion implies that PCIs calibrated to track the industry unit cost trend 

are consistent with how prices evolve n competitive markets.  This is sometimes known 

as the “competitive market paradigm” for PCI design.  In addition, it can be shown that 

the trend in an industry’s total cost is the sum of the industry’s input price and input 

quantity trends.  It follows that the trend in an industry’s unit cost is the difference 

between the trends in its input prices index and its TFP index. 2  

 IndustryIndustryIndustry TFP trendPrices Input trendCost Unit trend −=  [6] 

A PCI is calibrated to track the industry unit cost rend if it satisfies the above formula. 

Appropriate calibration of formula [6] can depend on the proposed inflation 

measure.  Suppose, for example, that the GDPPI is used as the inflation measure.  The 

GDPPI measures inflation in the prices of final goods and services in the U.S. economy.   

                                                 
2 Here is the full logic behind this result: 

( )

( )
IndustryIndustry

IndustryIndustry
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Industry

IndustryIndustry

IndustryIndustryIndustry

TFP trendPrices Input trend

Quantities Input trendCustomers trend  

Prices Input trend

Quantities Output trend  

Quantities Input trendPrices Input trend

Customers trend-Cost trendCost Unit trend
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The same indexing logic detailed above suggests that input price inflation of the economy 

exceeds GDPPI inflation by the economy’s TFP growth. 

 economyeconomy TFP  trendGDPPI trendPrices Input trend +=  [7] 

A PCI that uses the GDPPI as an inflation measure and tracks the industry unit 

cost trend then satisfies the following formula. 

( )[ ]
( )

( )
XtrendGDPPI

Price Input trendPrice Input trend

TFP trendTFP trend
-GDPPI trend

TFP trendGDPPI trendPrice Input trend

TFP trendTFP trendGDPPI trend

TFP  trendPrice Input trendPCI trend

industryeconomy

econcomyindustry

economyindustry

industryeconomy

industryindustry

−=












−+

−
=

+−+

−+=

−=

    [8] 

It can be seen that the X-factor is the sum of two terms.  One is the productivity 

differential i.e., the difference between the TFP trends of the industry and the economy.  

X is larger (slowing price growth) as the productivity differential increases.  The second 

term is the inflation differential.  This is equal to the difference between the input price 

growth trends of the economy and the industry.  X is larger (slowing price growth) as this 

differential increases. 

BoGas proposes to use the GDPPI as an inflation measure in its PCI.  It is 

therefore sensible to calibrate its X-factor using the TFP and inflation differentials 

between the gas distribution industry and the U.S. economy. 
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3.  SUMMARY OF  INDEXING RESEARCH 

This section presents an overview of our work to calculate the TFP trend of gas 

distributors in the northeastern U.S.  The discussion is largely non-technical.  Additional 

and more technical details of the research are provided in the Appendix which follows. 

3.1  Data 

The primary source of data used in our gas delivery productivity research has 

changed over time.  For earlier years of the sample period, the primary source was the 

Uniform Statistical Report (USR).  Gas utilities are asked to file these reports annually 

with the American Gas Association (AGA).  USR data for some variables are aggregated 

and published annually by the AGA in Gas Facts.  

USRs are unavailable for most sampled distributors for the later years of the 

sample period.  Some distributors no longer file USRs.  Some that do file USRs do not 

release them to the public.  The development of a satisfactory sample therefore requires 

that PEG obtain basic cost and quantity data from alternative sources including, most 

notably, reports to state regulators.  Fortunately, these reports are fairly standardized 

since they often use as templates the Form 2 report that interstate gas pipelines are asked 

to file with the Federal Energy Regulatory Commission.  Other sources of data used in 

our work primarily pertain to input prices.  They include DRI/McGraw Hill; Whitman, 

Requardt & Associates; the Bureau of Economic Analysis (“BEA”) of the U.S. 

Department of Labor. 

Our TFP trend calculations are based on high quality data for 16 Northeastern gas 

distributors.  The Massachusetts Department of Telecommunications and Energy (DTE) 

accepted a regional definition of the gas distribution industry in the last PBR plan for 

Boston Gas.3  This study maintained a focus on regional TFP growth. 

                                                 
3 The DTE based this decis ion on evidence that costs differed between Northeast gas distributors 

and distributors in the rest of the nation.  As discussed in our companion report, The Cost Performance of 
Boston Gas, PEG’s most recent research also finds that there are significantly different costs between 
Northeast and other U.S. gas distributors. 
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The sample distributors grouped by region are listed in Table 1.  The sample 

includes most of the region’s larger distributors.  The table also indicates that the sampled 

LDCs served about 61% of all gas end users in the Northeast. 

3.2  Indexing Details 

3.2.1  Scope  

Cost figures play an important role in our productivity trend research.  The 

applicable total cost of gas distribution was calculated as gas distribution operation and 

maintenance (“O&M”) expenses plus the cost of gas plant ownership and a share of any 

common costs.  Gas distribution O&M expenses are defined as the total O&M expenses 

of the distributor less any expenses incurred for natural gas production or procurement.  

The operations corresponding to this definition of cost include all O&M costs associated 

with gas delivery to end users, customer account, and information and other customer 

services of LDCs.   

In constructing the input quantity index, we decomposed cost into three major 

input categories: capital services, labor services, and other O&M inputs.  The cost of gas 

delivery labor was defined as the sum of O&M salaries and wages and pensions and other 

employee benefits.  The cost of other O&M inputs was defined to be O&M expenses net 

of these labor costs and of gas production and procurement expenses.  This category 

includes the services of contract workers, insurance, real estate rents, equipment leases, 

and miscellaneous materials. 

This study used a service price approach to capital cost measurement.  Under this 

approach, the cost of capital is the product of a capital quantity index and the price of 

capital services.  This method has a solid basis in economic theory and is well established 

in the scholarly literature. 
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Number of 
Company Customers

(2000)

Boston Gas 542,792
Brooklyn Union Gas 1,191,679
Central Hudson Gas & Electric 63,851
Commonwealth Gas 243,853
Connecticut Energy 164,012
Connecticut Natural Gas 155,641
Consolidated Edison 1,048,357
New Jersey Natural Gas 414,620
Niagara Mohawk 544,075
Orange & Rockland Utilities 118,718
PECO 430,842
People's Natural Gas 353,715
PG Energy 155,992
Providence Energy 172,965
Public Service Electric & Gas 1,621,128
Rochester Gas & Electric 285,944

Sample Total 7,508,184         

Percentage of Northeast Total 60.87%

Table 1

NORTHEAST SAMPLE FOR THE
INDUSTRY TFP TREND RESEARCH

Preliminary, Privileged, and Confidential
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3.2.2  TFP 

The growth rate in each TFP index was the difference between the growth rates in 

industry output and input quantity indexes.  Growth in the output quantity index was a 

weighted average of growth in the number of customers and gas delivery volumes.  

Weights were based on the cost elasticities for each output from our econometric research   

The growth rate in each input quantity index was a weighted average of the 

growth rates in quantity subindexes for capital, labor, and other O&M inputs.  The 

weights were based on the shares of these input classes in the industry’s total gas 

distribution cost.   

3.2.3  Sample Period 

The sample period should be long enough to reflect the industry’s long-run TFP 

trend.  A period of 10 years is often deemed to be sufficient to fulfill this goal in 

regulatory proceedings.  Since the most recently available data on the productivity of the 

US economy are for 2000, and US productivity trends are needed to compute the 

productivity differential, the sample period chosen for our research was 1990-2000. 

3.3  Index Results 

3.3.1  TFP 

Table 2 and Figure 1 report the 1990-2000 average annual growth rates in the gas 

delivery TFP and component output and input quantity indexes for Northeast gas 

distributors.  Analogous results are presented for the growth trend of the TFP index for 

the private business sector U.S. economy  

It can be seen that the TFP trend for the gas distribution industry was 0.53% per 

annum.  Output quantity growth averaging an annual 1.42% outpaced input quantity 

growth averaging 0.89% annually.  A 0.98% growth trend was calculated for the 

multifactor productivity index for the U.S. private business sector over the same period.  

The TFP differential was therefore -0.45% over the 1990-2000 period. 

Bay State Gas Company
D.T.E.05-27

Attachment DTE-4-28
Page 13 of 27



Output 
Quantity 

Index

Input 
Quantity 

Index TFP Index
U.S. Private 

Business Sector*
TFP 

Differential
(A) (B) (C=A/B)

1990 1.000 1.000 1.000 95.5
1991 1.007 1.024 0.984 94.5
1992 1.046 1.035 1.011 96.7
1993 1.067 1.052 1.014 97.1
1994 1.080 1.060 1.018 98.2
1995 1.106 1.066 1.038 98.4
1996 1.108 1.078 1.028 100.0
1997 1.135 1.066 1.064 101.2
1998 1.126 1.058 1.064 102.5
1999 1.133 1.067 1.062 103.4
2000 1.152 1.093 1.054 105.3

Average Annual
Growth Rate 1.42% 0.89% 0.53% 0.98% -0.45%
1990-2000 

* Source: U.S. Bureau of Labor Statistics

TFP Results:
Northeast Gas Distributors

Table 2
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Figure 1

TFP Results: Northeast Gas Distributors
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3.3.2  Input Prices 

Tables 3 and 4 report the 1990-2000 growth trends in input prices for the gas 

distribution industry and the U.S. economy.  In table 3, it is seen that industry input prices 

grew by 3.02% per annum over the 1990-2000 period. 

Table 4 compares this to the input price trend for the U.S. economy.  As 

previously discussed, indexing logic implies that the U.S. input price trend can be 

computed as the sum of GDPPI growth plus the U.S. MFP trend.  It can be seen that, over 

the 1990-2000 period, this calculation yields an input price trend of 3.10% per annum for 

the U.S. economy.  The difference between the industry and economy-wide input price 

trends is therefore 0.1%.   

Bay State Gas Company
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Table 3

Non-Labor O&M Price
Index % Change Index % Change Index % Change GDP-PI % Change

1990 1.00 1.00 14.38 86.53
1991 1.04 4.1% 1.04 3.8% 15.01 4.3% 89.66 3.6%
1992 1.14 9.1% 1.08 3.8% 17.13 13.2% 91.85 2.4%
1993 1.21 5.7% 1.13 4.5% 18.38 7.0% 94.05 2.4%
1994 1.26 4.3% 1.19 4.9% 19.22 4.5% 96.01 2.1%
1995 1.27 0.6% 1.21 1.6% 19.14 -0.4% 98.10 2.2%
1996 1.30 2.6% 1.23 2.2% 19.68 2.8% 100.00 1.9%
1997 1.38 5.7% 1.25 1.7% 21.29 7.9% 101.95 1.9%
1998 1.38 0.1% 1.29 2.6% 21.07 -1.0% 103.20 1.2%
1999 1.41 2.0% 1.29 0.0% 21.60 2.5% 104.66 1.4%
2000 1.35 -4.0% 1.31 1.8% 20.07 -7.4% 107.04 2.2%

Average  Annual
Growth Rate
1990-2000 3.02% 2.72% 3.33% 2.13%

Labor Price Capital PriceInput Price Index

INPUT PRICE INDEXES FOR THE NORTHEAST U.S. GAS 
DISTRIBUTION INDUSTRY
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Table 4

INPUT PRICE INDEXES FOR THE NORTHEAST GAS 

Input Price Index
GDP-PI MFP (Private Business) U.S. Economy Gas Distribution Industry

Index % Change1 Index % Change1 Index % Change1 Index % Change1 Difference2

[A] [B] [C]=[A]+[B] [D] [C]-[D]
1990 86.5 95.5 1.043 1.000
1991 89.7 3.6% 94.5 -1.1% 1.070 2.50% 1.041 4.1% -1.6%
1992 91.9 2.4% 96.7 2.3% 1.122 4.71% 1.141 9.1% -4.4%
1993 94.1 2.4% 97.1 0.4% 1.153 2.78% 1.208 5.7% -3.0%
1994 96.0 2.1% 98.2 1.1% 1.191 3.19% 1.261 4.3% -1.1%
1995 98.1 2.2% 98.4 0.2% 1.219 2.36% 1.269 0.6% 1.7%
1996 100.0 1.9% 100.0 1.6% 1.263 3.53% 1.303 2.6% 0.9%
1997 102.0 1.9% 101.2 1.2% 1.303 3.12% 1.380 5.7% -2.6%
1998 103.2 1.2% 102.5 1.3% 1.336 2.50% 1.380 0.1% 2.4%
1999 104.7 1.4% 103.4 0.9% 1.367 2.28% 1.408 2.0% 0.3%
2000 107.0 2.2% 105.3 1.8% 1.423 4.07% 1.353 -4.0% 8.1%

Average Annual
Growth Rate

1990-2000 2.13% 0.98% 3.10% 3.02% 0.08%

1 All computed growth rates are logarithimic.
2 Statistical tests revealed that the difference of 0.08% is not significantly different from 0%.

DISTRIBUTION INDUSTRY AND THE U.S. ECONOMY
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APPENDIX 

This appendix contains additiona l details of our X-factor calibration work.  

Section A.1 addresses the input quantity indexes, including the calculation of capital cost.  

Section A.2 addresses our method for calculating TFP growth rates and trends.   

A.1  Input Quantity Indexes 

The growth rates of the input quantity indexes were defined by formulas.  As 

noted in Section 3.2, these formulas involved subindexes measuring growth in the 

amounts of various inputs used.  Major decisions in the design of such indexes include 

their form and the choice of input categories and quantity subindexes. 

A.1.1  Index Form 

Each regional input quantity index was of Törnqvist form. 4  The annual growth rate 

of each index was determined by the formula: 

( ) 





⋅+⋅=







−
−∑

1,

,
1,, ln

2
1

ln
tj

tj
tjtjj

1-t

t
X

X
SSQuantities Input

Quantities Input . [9] 

Here in each year t, 

tQuantities Input   = Input quantity index 

tjX ,   = Quantity subindex for input category j 

tjS ,   = Share of input category j in applicable total cost. 

It can be seen that the growth rate of the index is a weighted average of the growth rates 

of the quantity subindexes.  Each growth rate is calculated as the logarithm of the ratio of 

the quantities in successive years.  For the output quantity index, weights are equal to the 

share of each quantity subindex’s cost elasticity in the sum of cost elasticities for all 

outputs.  Cost elasticities were estimated in our econometric work.  For the input quantity 

indexes, data on the average shares of each input in the aggregate applicable total cost of 

sampled distributors during these years are the weights. 
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A.1.2  Output Quantity Subindexes  

Output quantity subindexes were total gas delivery customers and gas delivery 

volumes. 

A.1.3  Input Quantity Subindexes 

The quantity subindex for labor was the ratio of the aggregate labor expenses to a 

BLS index of regional labor cost trends.  The quantity subindex for other O&M inputs was 

the ratio of aggregate expenses for other O&M inputs to the GDPPI.  The approach to 

quantity trend measurement taken in each case relies on the theoretical result that the growth 

rate in the cost of any class of input j is the sum of the growth rates in appropriate input price 

and quantity indexes for that input class.  Thus,  

 jjj Prices Input growthCost growthQuantities Input growth −= . [10] 

The quantity subindexes for capital are discussed immediately below.  

A.1.4  Capital Cost 

A service price approach was chosen to measure capital cost.  This approach has a 

solid basis in economic theory and is widely used in scholarly empirical work.5  It facilitates 

the aggregation for purposes of industry TFP research of cost data for utilities with different 

plant vintages. 

In the application of the general method used in this study, the cost of a given class 

of utility plant j in a given year t ( tjCK , ) is the product of a capital service price index 

( tjWKS , ) and an index of the capital quantity at the end of the prior year ( 1−tXK ).   

 1,,, −⋅= tjtjtj XKWKS    CK . [11] 

Each capital quantity index is constructed using inflation-adjusted data on the 

value of utility plant.  Each service price index measures the trend in the hypothetical 

price of capital services from the assets in a competitive rental market.  In our gas 

distribution research for BoGas, there is only one category of plant: gas plant.  

                                                                                                                                                 
4 For seminal discussions of this index form see Törnqvist (1936) and Theil (1965). 
5 See Hall and Jorgensen (1967) for a seminal discussion of the service price method of capital 

cost measurement. 
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In constructing indexes we took 1983 as the benchmark or starting year.  The values 

for these indexes in the benchmark year are based on the net value of plant as reported in the 

USR.  We estimated the benchmark year (inflation adjusted) value of net plant by dividing 

this book value by a “triangularized” weighted average of the values of an index of utility 

asset prices for a period ending in the benchmark year.  Values were considered for a series 

of consecutive years with length equal to the lifetime of the relevant plant category.  A 

triangularized weighting gives greater weight to more recent values of this index, reflecting 

the notion that more recent plant additions have a disproportionate impact on book value.6  

The asset-price index (WKAt) was the applicable regional Handy-Whitman index of utility 

construction costs for the relevant asset category. 7 

The following formula was used to compute subsequent values of the capital 

quantity index: 

 .
WKA

VI
 + XKd)-(1 = XK

tj

tj
tjtj

,

,
1,, −⋅  [12] 

Here, the parameter d is the economic depreciation rate and VIt is the value of gross 

additions to utility plant. 

The economic depreciation rate was calculated as a weighted average of the 

depreciation rates for the structures and equipment used in the applicable industry.  The 

depreciation rate for each structure and equipment category was obtained from the Bureau 

of Economic Analysis (BEA) of the U.S. Department of Commerce.  The weights were 

based on net stock value data drawn from the same source.   

The full formula for a capital service price index is: 

 ( ) ( )1,,,1,1,, −−− −−⋅+⋅+= tjtjtjtjttj
taxes

tjt WKA  WKA  WKAd  WKAr  XKCK  WKS . [13] 

The four terms in this formula correspond to the four components of capital cost in a 

competitive industry.  These are: taxes, the opportunity cost of capital, depreciation, and 

                                                 
6 For example, in a triangularized weighting of 20 years of index values, the oldest index value has 

a weight of 1/210, the next oldest index has a value of 2/210, and so on.  210 is the sum of the numbers 
from 1 to 20.  A discussion of triangularized weighting of asset price indexes is found in Stevenson (1980). 

7 These data are reported in the Handy-Whitman Index of Public Utility Construction Costs, a 
publication of Whitman, Requardt and Associates.  
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capital gains.8  Here, taxes
tjCK ,  is total tax payments.  The term rt  is the cost of funds.  As a 

proxy for this we employ the user cost of capital for the U.S. economy. 9  This reflects 

returns on equity as well as interest rates.  We calculate the user cost of capital using data in 

the National Income and Product Accounts (NIPA).  The accounts are published by the 

BEA in its Survey of Current Business series.  Capital gains are smoothed using a three-year 

moving average. 

A.1.5  Output and Input Quantity Results 

Detailed input quantity results can be found in Table 5 and 6.  It can be seen that 

gas customers in the Northeast grew by 1.1% per annum while delivery volumes grew by 

2.5% per annum, in average, over the 1990-2000 sample period.  The index of output 

quantity grew by an average for 1.4% annually over this period.  Turning to input  

                                                 
8 The opportunity cost of capital is sometimes called the cost of funds. 
9 The U.S. economy user cost of capital is not directly observable, but it can be measured by 

applying two economic relationships.  The first economic pertains to the National Income and Products 
Accounts (NIPA) definitions of Gross Domestic Product (GDP) and the cost of inputs used by the U.S. 
economy.  In the NIPA, the total cost of the U.S. economy inputs is equal to GDP.  At the economy -wide 
level there are two inputs:  labor and capital.  Therefore the total cost of capital is equal to GDP less Labor 
Compensation (CL), or: 

 CLGDPCK −=         (1) 
where CK represents the total cost of capital.  The second relationship is between the total cost of 

capital and the components of the capital price equation.  The total cost of capital is equal to the product of 
the quantity of capital input and the price of capital input, or: 

 KPCK k ⋅=         (2) 
where Pk represents the price and K the quantity of capital input. The price of capital can be 

decomposed into the price index for new plant and equipment (J), the opportunity cost of capital (r), the 
rate of depreciation (d), the inflation rate for new plant and equipment (l), and the rate of taxation on capital 
(t): 

 ( )tldrJPk +−+⋅=        (3) 
Combining (2) and (3) one obtains the relationship: 

 

( )

TVKlDVKr
KJtKJlKJdKJr

KtldrJCK

+⋅−+⋅=
⋅⋅+⋅⋅−⋅⋅+⋅⋅=

⋅+−+⋅=
    (4) 

where D represents the total cost of depreciation, T total indirect business taxes and corporate 
profits taxes, and VK the current cost of plant and equipment net stock.  Combining (1) and (4), one can 
derive the following equation for the opportunity cost of capital: 

 ( )
( )VK

VKlTDCLGDPr ⋅+−−−=      (5) 

GDP, labor compensation, depreciation, and taxes are reported annually in the NIPA.  The current 
cost of plant and equipment net stock and the inflation rate for plant and equipment are not reported in the 
NIPA, but are reported in Fixed Reproducible Tangible Wealth in the United States. 
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Table 5

Output Quantity 
Index Retail Customers

Total Retail 
Deliveries

1990 1.000 1.000 1.000
1991 1.007 1.008 1.004
1992 1.046 1.016 1.144
1993 1.067 1.025 1.210
1994 1.080 1.037 1.226
1995 1.106 1.048 1.310
1996 1.108 1.051 1.307
1997 1.135 1.067 1.376
1998 1.126 1.087 1.258
1999 1.133 1.092 1.270
2000 1.152 1.113 1.285

Average Annual
Growth Rate 1.42% 1.07% 2.51%
1990-2000

Output Quantity Index:
Northeast Gas Distributors
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Table 6

Input Quantity 
Index Capital Labor Other O&M

1990 1.000 1.000 1.000 1.000
1991 1.024 1.032 0.968 1.089
1992 1.035 1.053 0.967 1.078
1993 1.052 1.078 0.970 1.093
1994 1.060 1.100 0.969 1.061
1995 1.066 1.125 0.908 1.101
1996 1.078 1.145 0.895 1.127
1997 1.066 1.165 0.860 1.022
1998 1.058 1.181 0.829 0.956
1999 1.067 1.194 0.862 0.906
2000 1.093 1.209 0.766 1.178

Average Annual
Growth Rate 0.89% 1.89% -2.66% 1.64%
1990-2000

Input Quantity Index:
Northeast Gas Distributors
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quantities, it can be seen that the quantity of capital services grew by about 1.9% 

annually.  The quantity of labor services fell by 2.7% annually, while the quantity of 

other O&M inputs rose by 1.6%.  These results probably reflect some substitution of 

capital and other O&M inputs for labor during the sample period.   

A.2  TFP Growth Rates and Trends 

The annual growth rate in the TFP index is given by the formula 

 







−




=







−

1-t

t

1-t

t

t

t

Quantities Input
Quantities Input  

Quantities Output
Quantities Output

TFP
TFP

ln

lnln
. [14] 

The results featured in Section 2 are for the long-run trends of the indexes.  Since the 

index formulas involve annual growth rates, some method is needed to calculate long run 

trends from the annual growth rates.  The long run trend in each TFP index was 

computed using the formula 
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t t

t

t

. [15] 

It can be seen that the long run trend is the average annual growth rate during the years of 

the sample period.  The reported long run trends in other indexes and subindexes were 

computed analogously. 
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COMMONWEALTH OF MASSACHUSETTS 
DEPARTMENT OF TELECOMMUNICATIONS AND ENERGY 

 
RESPONSE OF BAY STATE GAS COMPANY TO THE 

FOURTH SET OF INFORMATION REQUESTS FROM THE D.T.E. 
D. T. E. 05-27 

 
Date: June 3, 2005 

 
Responsible: Lawrence R. Kaufmann, Consultant (PBR) 

 

DTE-4-30 Refer to Exh. BSG/LRK-1, at 8-10.  Please: 
  (a) provide data on the major economic indicators for the U.S. economy 

and the gas industry for each year since (and including) the last year 
covered by the Boston Gas Company productivity study in D.T.E. 03-40;   

  (b) discuss any major changes in the U.S. economy and the gas industry 
since the completion of the Boston Gas Company productivity study in 
D.T.E. 03-40 which are likely to change the findings of that study; 

 (c) provide figures showing the most recent dating of a business cycle for 
the U.S. economy by the National Bureau of Economic Research 
(“NBER”).   

 
Response:   

(a) The main “major economic indicators” that appear to be relevant for 
this response are MFP growth and GDP growth.  Figures for these 
indicators are presented in Attachment DTE 4-30, Pages 1 - 3. 
 

(b) The Boston Gas productivity study covered the 1990-2001 period.  
Only a single year’s worth of data, for 2002, is available since the 
completion of the productivity study and which may in theory “change 
the findings of that study.”  The US MFP data for 2002 indicate that 
economy-wide productivity grew by nearly 2% from 2001.   
 
Over the 1990-2002 period, the US economy-wide productivity grew 
at an average annual rate of 0.96%.  This is nearly identical to the 
trend in US MFP over the 1990-2000 period, which Boston Gas 
originally proposed to use for computing the TFP differential between 
the Northeast gas distribution industry and the US economy.  The 
Department requested that Boston Gas extend the productivity study 
to include 2001 data.  When this was done, the US economy-wide 
MFP trend was found to be 0.77% over the 1990-2001 period, and the 
gas distribution industry’s TFP trend was 0.56%.  The 1990-2001 TFP 
differential approved by the Department in DTE 03-40 was therefore    
-.21%.   
 
I have not updated the TFP study for the Northeast gas distribution 
industry since the Order in DTE 03-40 was issued.  However, adding 
all available data on US MFP growth since the time of that study 
would increase the measured US MFP growth by 0.19% (i.e. 0.96% - 
0.77% = 0.19%).  All else equal, this would decrease the TFP 



Bay State Gas Company’s Response To DTE 4-30 
D.T.E. 05-27 
June 3, 2005 

 
 

differential between the gas distribution industry and the economy by 
0.19%, which would, in turn, reduce the X factor by 0.19%.  Therefore 
the only known and immediately quantifiable economic developments 
since the time of the Boston Gas productivity study would be expected 
to change the TFP differential from -.21% to -.40%. 
 

(c) The most recent figures by the National Bureau of Economic 
Research (NBER) indicate that the last US recession lasted from 
March 2001 to November 2001.  The current economic expansion 
accordingly began in November 2001.  Attachment DTE-4-30, Page 4, 
contains the figures, which show the dating of the current business 
cycle. 

 



U.S. Department of 
Labor

Bureau of Labor Statistics
Bureau of Labor Statistics Data

Major Sector Multifactor Productivity Index

Series Id:   MPU740023 (K)
Measure:    Multifactor Productivity (Index, 2000 = 100)
Sector:     Private Business

Year Annual
1990 90.9
1991 90.3
1992 92.7
1993 93.1
1994 94.1
1995 93.8
1996 95.5
1997 96.3
1998 97.4
1999 98.7
2000 100
2001 100.1
2002 102

K : Real Value-Added Output div by combined inputs

Series Id:   MPU750023 (K)
Measure:    Multifactor Productivity (Index, 2000 = 100)
Sector:     Private Nonfarm Business

Year Annual
1990 91.5
1991 91
1992 93.2
1993 93.6
1994 94.5
1995 94.6
1996 96
1997 96.6
1998 97.7
1999 98.8
2000 100
2001 100
2002 102

K : Real Value-Added Output div by combined inputs

Bay State Gas Company
D.T.E. 05-27

Attachment DTE-4-30
Page 1
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e and Product Accounts Table

Line    1990      1991      1992      1993      1994      1995      1996      1997      1998      1999      2000      2001      2002      2003      2004   

1
Gross domestic 
product 7,112.50 7,100.50 7,336.60 7,532.70 7,835.50 8,031.70 8,328.90 8,703.50 9,066.90 9,470.30 9,817.00 9,890.70 10,074.80 10,381.30 10,841.90

2

Personal consu
mption expendi
tures 4,770.30 4,778.40 4,934.80 5,099.80 5,290.70 5,433.50 5,619.40 5,831.80 6,125.80 6,438.60 6,739.40 6,910.40 7,123.40 7,355.60 7,632.50

3    Durable goods 453.5 427.9 453 488.4 529.4 552.6 595.9 646.9 720.3 804.6 863.3 900.7 959.6 1,030.60 1,099.30

4
   Nondurable goo
ds 1,484.00 1,480.50 1,510.10 1,550.40 1,603.90 1,638.60 1,680.40 1,725.30 1,794.40 1,876.60 1,947.20 1,986.70 2,037.40 2,112.40 2,208.50

5    Services 2,851.70 2,900.00 3,000.80 3,085.70 3,176.60 3,259.90 3,356.00 3,468.00 3,615.00 3,758.00 3,928.80 4,023.20 4,128.60 4,220.30 4,338.30

6

Gross private d
omestic invest
ment 895.1 822.2 889 968.3 1,099.60 1,134.00 1,234.30 1,387.70 1,524.10 1,642.60 1,735.50 1,598.40 1,560.70 1,628.80 1,843.50

7
   Fixed investme
nt 886.6 829.1 878.3 953.5 1,042.30 1,109.60 1,209.20 1,320.60 1,455.00 1,576.30 1,679.00 1,629.40 1,548.90 1,627.30 1,794.40

8
      Nonresidenti
al 595.1 563.2 581.3 631.9 689.9 762.5 833.6 934.2 1,037.80 1,133.30 1,232.10 1,180.50 1,075.60 1,110.80 1,228.60

9          Structures 275.2 244.6 229.9 228.3 232.3 247.1 261.1 280.1 294.5 293.2 313.2 306.1 251.6 237.4 240.7

10
         Equipment 
and software 355 345.9 371.1 417.4 467.2 523.1 578.7 658.3 745.6 840.2 918.9 874.2 826.5 879.2 998.6

11       Residential 298.9 270.2 307.6 332.7 364.8 353.1 381.3 388.6 418.3 443.6 446.9 448.5 470 511.2 560.7

12
   Change in priva
te inventories 15.4 -0.5 16.5 20.6 63.6 29.9 28.7 71.2 72.6 68.9 56.5 -31.7 11.7 -0.8 45.7

13

Net exports of g
oods and servic
es -54.7 -14.6 -15.9 -52.1 -79.4 -71 -79.6 -104.6 -203.7 -296.2 -379.5 -399.1 -472.1 -518.5 -583.7

14    Exports 552.5 589.1 629.7 650 706.5 778.2 843.4 943.7 966.5 1,008.20 1,096.30 1,036.70 1,012.30 1,031.80 1,120.30

15       Goods 367.2 392.5 421.9 435.6 478 533.9 581.1 664.5 679.4 705.2 784.3 736.3 706.4 721.7 785.5

16       Services 188.7 199.9 210.8 217.5 231.1 245.8 263.5 279.2 287.2 303.2 311.9 300.4 305.7 309.9 334.6

17    Imports 607.1 603.7 645.6 702.1 785.9 849.1 923 1,048.30 1,170.30 1,304.40 1,475.80 1,435.80 1,484.40 1,550.30 1,704.00

18       Goods 469.7 469.3 513.1 564.8 640 697.6 762.7 872.6 974.4 1,095.20 1,243.50 1,204.10 1,248.50 1,307.30 1,448.20

19       Services 142.7 139 135.5 139.4 147.3 152.1 160.5 175.6 195.6 209.1 232.3 231.6 235.9 243.3 257.3
Government co
nsumption expe
nditures
    and gross inv
estment

21    Federal 659.1 658 646.6 619.6 596.4 580.3 573.5 567.6 561.2 573.7 578.8 601.4 646.6 689.6 721.7

22
      National defe
nse 479.4 474.2 450.7 425.3 404.6 389.2 383.8 373 365.3 372.2 370.3 384.9 414.6 451.8 484.9

23       Nondefense 178.6 182.8 195.4 194.1 191.7 191 189.6 194.5 195.9 201.5 208.5 216.5 232 237.6 236.4

24    State and local 868.4 886.8 906.5 919.5 943.3 968.3 990.5 1,025.90 1,063.00 1,113.20 1,142.80 1,179.00 1,211.40 1,219.80 1,224.80

25 Residual -91.1 -96 -89.1 -78.6 -63.7 -51.1 -38.5 -23.8 -14.6 -5.8 0.2 1.6 3.7 0.8 -10.6

1,946.501,721.60 1,780.30 1,857.90 1,909.401,564.90 1,594.00 1,624.40 1,686.90

Table 1.1.6. Real Gross Domestic Product, Chained Dollars
[Billions of chained (2000) dollars]   Seasonally adjusted at annual rates 

Today is: 5/31/2005   Last Revised on May 26, 2005  Next Release Date June 29, 2005

20 1,530.00 1,547.20 1,555.30 1,541.10 1,541.30 1,549.70
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Line    1990      1991      1992      1993      1994      1995      1996      1997      1998      1999      2000      2001      2002      2003      2004   

1
Gross domestic produc
t 1.9 -0.2 3.3 2.7 4 2.5 3.7 4.5 4.2 4.5 3.7 0.8 1.9 3 4.4

2
Personal consumption 
expenditures 2 0.2 3.3 3.3 3.7 2.7 3.4 3.8 5 5.1 4.7 2.5 3.1 3.3 3.8

3    Durable goods -0.3 -5.6 5.9 7.8 8.4 4.4 7.8 8.6 11.3 11.7 7.3 4.3 6.5 7.4 6.7
4    Nondurable goods 1.6 -0.2 2 2.7 3.5 2.2 2.6 2.7 4 4.6 3.8 2 2.6 3.7 4.6
5    Services 2.9 1.7 3.5 2.8 2.9 2.6 2.9 3.3 4.2 4 4.5 2.4 2.6 2.2 2.8

6
Gross private domestic
 investment -3.4 -8.1 8.1 8.9 13.6 3.1 8.9 12.4 9.8 7.8 5.7 -7.9 -2.4 4.4 13.2

7    Fixed investment -2.1 -6.5 5.9 8.6 9.3 6.5 9 9.2 10.2 8.3 6.5 -3 -4.9 5.1 10.3
8       Nonresidential 0.5 -5.4 3.2 8.7 9.2 10.5 9.3 12.1 11.1 9.2 8.7 -4.2 -8.9 3.3 10.6
9          Structures 1.5 -11.1 -6 -0.7 1.8 6.4 5.6 7.3 5.1 -0.4 6.8 -2.3 -17.8 -5.6 1.4

10
         Equipment and soft
ware 0 -2.6 7.3 12.5 11.9 12 10.6 13.8 13.3 12.7 9.4 -4.9 -5.5 6.4 13.6

11       Residential -8.6 -9.6 13.8 8.2 9.6 -3.2 8 1.9 7.6 6 0.8 0.4 4.8 8.8 9.7

12
   Change in private inven
tories ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  

13
Net exports of goods a
nd services ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  

14    Exports 9 6.6 6.9 3.2 8.7 10.1 8.4 11.9 2.4 4.3 8.7 -5.4 -2.3 1.9 8.6
15       Goods 8.4 6.9 7.5 3.3 9.7 11.7 8.8 14.3 2.2 3.8 11.2 -6.1 -4.1 2.2 8.8
16       Services 10.5 6 5.5 3.2 6.3 6.3 7.2 5.9 2.9 5.6 2.9 -3.7 1.8 1.4 8
17    Imports 3.6 -0.6 7 8.8 11.9 8 8.7 13.6 11.6 11.5 13.1 -2.7 3.4 4.4 9.9
18       Goods 3 -0.1 9.3 10.1 13.3 9 9.3 14.4 11.7 12.4 13.5 -3.2 3.7 4.7 10.8
19       Services 6.5 -2.6 -2.6 2.9 5.7 3.3 5.5 9.4 11.4 6.9 11.1 -0.3 1.9 3.1 5.8

Government consumpt
ion expenditures
    and gross investme
nt

21    Federal 2 -0.2 -1.7 -4.2 -3.7 -2.7 -1.2 -1 -1.1 2.2 0.9 3.9 7.5 6.6 4.7
22       National defense 0 -1.1 -5 -5.6 -4.9 -3.8 -1.4 -2.8 -2.1 1.9 -0.5 3.9 7.7 9 7.3
23       Nondefense 8.3 2.4 6.9 -0.7 -1.2 -0.4 -0.7 2.6 0.7 2.8 3.5 3.9 7.1 2.4 -0.5
24    State and local 4.1 2.1 2.2 1.4 2.6 2.6 2.3 3.6 3.6 4.7 2.7 3.2 2.8 0.7 0.4

Table 1.1.1. Percent Change From Preceding Period in Real Gross Domestic 
Product 
[Percent] 

Today is: 5/31/2005   Last Revised on May 26, 2005  Next Release Date June 29, 2005

20 3.2 1.1 0.5 -0.9 0 0.5 1 1.9 1.9 3.9 1.92.1 3.4 4.4 2.8
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Peak Trough Contraction Expansion

Peak Previous trough Trough 
from

Peak from

to to Previous Previous
Trough this peak Trough Peak

December 1854 (IV) -- -- -- --
June 1857(II) December 1858 (IV) 18 30 48 --
October 1860(III) June 1861 (III) 8 22 30 40
April 1865(I) December 1867 (I) 32 46 78 54
June 1869(II) December 1870 (IV) 18 18 36 50
October 1873(III) March 1879 (I) 65 34 99 52

March 1882(I) May 1885 (II) 38 36 74 101
March 1887(II) April 1888 (I) 13 22 35 60
July 1890(III) May 1891 (II) 10 27 37 40
January 1893(I) June 1894 (II) 17 20 37 30
December 1895(IV) June 1897 (II) 18 18 36 35

June 1899(III) December 1900 (IV) 18 24 42 42
September 1902(IV) August 1904 (III) 23 21 44 39
May 1907(II) June 1908 (II) 13 33 46 56
January 1910(I) January 1912 (IV) 24 19 43 32
January 1913(I) December 1914 (IV) 23 12 35 36

August 1918(III) March 1919 (I) 7 44 51 67
January 1920(I) July 1921 (III) 18 10 28 17
May 1923(II) July 1924 (III) 14 22 36 40
October 1926(III) November 1927 (IV) 13 27 40 41
August 1929(III) March 1933 (I) 43 21 64 34

May 1937(II) June 1938 (II) 13 50 63 93
February 1945(I) October 1945 (IV) 8 80 88 93
November 1948(IV) October 1949 (IV) 11 37 48 45
July 1953(II) May 1954 (II) 10 45 55 56
August 1957(III) April 1958 (II) 8 39 47 49

April 1960(II) February 1961 (I) 10 24 34 32
December 1969(IV) November 1970 (IV) 11 106 117 116
November 1973(IV) March 1975 (I) 16 36 52 47
January 1980(I) July 1980 (III) 6 58 64 74
July 1981(III) November 1982 (IV) 16 12 28 18

July 1990(III) March 1991(I) 8 92 100 108
March 2001(I) November 2001 (IV) 8 120 128 128

17 38 55 56*
22 27 48   49**
18 35 53 53
10 57 67 67

18 33 51      52***
22 24 46        47****
20 26 46 45
10 52 63 63

The determination that the last contraction ended in November 2001 is the most recent 
decision of the Business Cycle Dating Committee of the National Bureau of Economic 
Research.

Figures printed in bold italic  are the wartime expansions (Civil War, World Wars I and II, Korean War, 
and Vietnam War); the wartime contractions, and the full cycles that include the wartime expansions.

Sources: NBER; the U.S. Department of Commerce, Survey of Current Business, October 1994 , Table C-
51.

Latest announcement on how the NBER's Business Cycle Dating Committee chooses turning points in 
the Economy and its latest memo, dated 10/21/03

Press citations on NBER Business Cycles
Historical data: Excel HTML PDF

*** 26 cycles
**** 13 cycles

US Business Cycle Expansions and Contractions ¹
Contractions (recessions) start at the peak of a business cycle and end at the trough.

Please also see:
November 26 announcement of business cycle peak.

1919-1945 (5 cycles)
1945-2001 (8 cycles)
* 31 cycles
** 15 cycles

1945-2001 (10 cycles)
Average, peacetime cycles:
1854-2001 (27 cycles)
1854-1919 (14 cycles)

Average, all cycles:
1854-2001 (32 cycles)
1854-1919 (16 cycles)
1919-1945 (6 cycles)

Quarterly dates

are in parentheses

BUSINESS CYCLE
REFERENCE DATES

DURATION IN MONTHS

Cycle

Bay State Gas Company
D.T.E. 05-27
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